Lipogenesis impaired in periparturient rats exposed to altered gravity is independent of prolactin and glucocorticoid secretion.
Perturbed prolactin (PRL) secretion and concomitant downregulation of PRL receptor (PRLR) in periparturient dams exposed to altered gravity are linked to aberrant lipogenesis and reduced neonatal survival. PRL and glucocorticoids (GC) are known to modulate PRLR expression. We hypothesized that improving levels of PRLR would mitigate the increased gravity [hypergravity (HG)]-induced effects of impaired mammary lipogenesis and increase neonatal survival. The objective of this study was to determine if prepartum PRL or GC supplementation would override the HG-induced repression of PRLR along with lipogenic genes and increase tissue fatty acid synthesis. Pregnant rats were exposed to either 2g (HG) or kept at 1g (control) from day 11 of gestation (G11) through Postnatal day 1 (P1). HG exposed rats were supplemented with either PRL or corticosterone or a placebo from G13 to P1. On P1, mammary, liver and adipose tissues were collected to measure glucose incorporation into lipids and mRNA abundance of PRL long and short form receptors (Prlr-l, Prlr-s), glucocorticoid receptor (Nr3c1), Acetyl CoA carboxylase-alpha (Acaca), fatty acid synthase (Fasn), lipoprotein lipase (Lpl), Sterol Regulatory Element Binding Protein-1 (Srebp1) and protein kinase B (Akt1) genes by quantitative polymerase chain reaction (qPCR). PRL and GC supplementation had a limited effect on lipogenesis in the three tissues of HG group likely due to their inability to increase abundance of key down-regulated genes, including Prlr-l and Nr3c1. There was no difference in the abundance of genes coding for milk proteins or those associated with milk fat globule formation and secretion. These data suggest that reduced lipogenesis in HG exposed dams is independent of PRL and GC secretion but may be associated with dysregulation of multiple metabolic regulators at the level of mRNA expression.